By implementing X-11 process to eliminate the seasonal effect from the data of nominal GDP and Shanghai Securities Composite Index from 1996 to 2015, conducting co-integration test and Granger causality test on these processed data, and examining the leading characteristics of the securities index with the Lag regression model, the present thesis finally conducts a detailed analysis of the research results and puts forward some policy recommendations. The study suggests that there is a stable positive-correlating long-term relationship between Shanghai securities composite index and nominal GDP, the former being the Grainger causes for the latter, which mainly arises from the improvement in the institution of the stock market and the larger ratio of the stock market capitalization to that of nominal GDP. In addition, the increasing liquidity of long-term stock market and investors' speculation to the stock market based on the national macro-control policies also elucidated the inherent property of Shanghai Composite Index as a leading indicator of Chinese Nominal GDP in the results presented.
Introduction

Research Background
Since the establishment of the securities trading center in 1991 and the gradual development of Chinese financial market, the gross value of the stock market has been accounted for a higher proportion in China's nominal GDP and the devel- showed that exchange rate, long-term interest rate and M2 had a negative impact on the stock market while short-term interest rate had a positive impact [1] .
However, Xiao Zhao (2005) , after analyzing the macroeconomic index and stock market through the co-integration model, draw a conclusion that only the growth rate of nominal GDP had an unstable positive correlation with stock index, and the other representative macroeconomic variables were irrelevant to the returns of the stock market [2] . Hong Taojie (2009) identified the correlation between the returns of Share A of SSCI and other six main macroeconomic variables from 1998 to 2007 with Bayesian Vector Auto-Regression Model, showing that the stock market returns have a positive correlation with industrial output growth, a negative correlation with CPI and long term interest rate, and an inconspicuous correlation with variables such as M2, exports and investment [3] . Quan Zhao (2012) made an empirical analysis of the data of Share A of Shanghai Securities Composite Index, the nominal GDP and M1, showing that every time a 1% rise in GDP would follow an increase in Shanghai Securities Composite Index by 2.55%, vindicating that stock market had a positive correlation with the macro economy, and economic growth and monetary policy had a significant impact on stock market [4] .
After a general survey of the fruitful researches of the correlation between micro-economic and stock market in China in recent years, the authors found that few scholars have studied the correlation and relativity between nominal GDP and the stock market index. Meanwhile, most scholars reach conclusions about the long-term co-integration relationship among the variables, while few draw attention to the study on lag correlation. Therefore, based on the co-integration model, and focused on the empirical analysis of Chinese nominal GDP and Shanghai Securities Composite Index, the present paper explores the causality of Journal of Service Science and Management these two factors with the Granger causality test. Furthermore, the present research discusses the leading feature of the Shanghai Composite Index over nominal GDP by the Lagged regression model. Finally, reasons for these empirical results and policy recommendations are analyzed and advices put forward.
Research Purpose
The main purpose of the present research is to explore the correlation between the macroeconomic indicator and the stock market index, the reason for the correlation and the interaction mechanism between the two, and to probe into the relations of the financial development and economic development in China.
Based on the correlation between the macroeconomic indicator and the stock market index, the paper possesses two main points of practical significance as the following. Firstly, this paper could offer new guidance for macroeconomic policy regulators to evaluate the effect of economic policies and provide empirical evidence for formulating securities market development plans and policies.
Secondly, this paper could provide an empirical method for investors to analyze their investment, by which investors can not only predict the stock market index with the forecasted macroeconomic indicator, but also utilize the forecasted stock market index to predict the macroeconomic index.
Research Method
The present paper employs a X-11 process to eliminate the seasonal effect from the data of nominal GDP and Shanghai securities composite index from the first season of 1996 to that of 2015, conducts a Co-integration test and Granger causality test on these processed data, and analyzes the leading characteristic of the securities index with the Lagged regression model [5] , Finally, a detailed analysis of the research results and some policy recommendations are provided.
This research mainly utilizes a measurement model to analyze the data. Based on the quarterly data of nominal GDP and SSE from 1996 to 2015, the present authors firstly apply X-11 process to eradicate the seasonal effect of the quarterly data to get the processed data. Subsequently, the sequence diagram and unit root test are implemented to determine the stability of the new data. After that, the ADF test is conducted on the first order differential data, and the EG two-step method is applied to explore whether there is long-term co-integration relationship in order to further discuss the volatility transmission relation between nominal GDP and Shanghai securities composite index. Lastly, the present research analyzes the co-integration relationship between the Lag period of Shanghai Securities Composite Index and nominal GDP with the lagged regression model, thus probing into the leading characteristic of SSE.
Data
Choice of Variable
The present paper selects seasonal data of nominal GDP from the first season of Journal of Service Science and Management an obvious seasonal effect with a pattern of yearly cycle as well as a pattern of uptrend. So even though we take logarithm on the data to deal with heteroscedasticity, the sequences will probably not bring convincing results in the co-integration test due to their seasonal effects.
X-11 Process to Delete the Seasonal Effect
Since the raw data sequences exhibit an apparent seasonal effect, the paper employs X-11 process to eliminate the seasonal effect of the original data sequences.
From Figure 3 , X-11 process was a method original designed to adjust the seasonal effect of time series by USIB. The basic principle is the decomposition of deterministic factor of the time series. X-11 process is mainly used to eradicate the seasonal effect, trading day gap and random effect in order to get more accurate long-term trends [5] . According to Figure 4 , after employing X-11 process, we can eliminate the seasonal effect of the quarterly nominal GDP and Shanghai Securities Composite Index, and then we can conduct co-integration test for the processed data.
Empirical Analysis
Stationary Test
Before conducting a Stationary Test, in order to reduce the heteroscedasticity of the data as much as possible, we took logarithm on the processed data after the X-11 process, and obtained two data sequence ln(gdpsa) and ln(szsa).
Sequence Diagram
In the Sequence Diagram ( Figure 5 ), ln(gdpsa) and ln(szsa) both exhibit an uptrend, the former a smooth continuously rise while the latter a serrated rise accompanied with fluctuations, so it can be deduced that the two sequences are non-stationary. Thus we needed to conduct ADF tests on the processed data.
ADF Unit Root Test
To obtain accurate estimation of stationary for the dealt data, we use ADF unit root test and the testing result is as Table 1 follows.
In Table 2 , ln(gdpsa) and ln(szsa) fail the test at the significant level of 5% and therefore the sequences are non-stationary. Accordingly, we applied the first order difference, obtaining the diagram of the first order differential sequences, marked in the following as ln(gdpsa) and ln(szsa) .
In Figure 6 , ln(gdpsa) and ln(szsa) exhibit an obvious stationary characteristic, with the latter sequence showing a random walk pattern around 0. Accordingly we also conduct ADF unit root test on ln(gdpsa) and ln(szsa) . Table 3 and Table 4 show that ln(gdpsa) and ln(szsa) can pass the test at the 1% significant level. Therefore, the first order differential sequences of ln(gdpsa) and ln(szsa) are stationary, satisfying the premise of the cointegration test. 
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Cointegration Test
The stationary test shows that ln(gdpsa) and ln(szsa) are first-order singlesequences, conform to the requirement of the cointegration test, so we examine the cointegration between ln(gdpsa) and ln(szsa) by means of the EG two-step Journal of Service Science and Management method.
Construction of Regression Model
By constructing the regression model of ln(gdpsa) and ln(szsa) with OLS, we obtain two fitting forms of the model, the former including constant term while the latter not. The fitting results are as follows. 
Residual Test and Construction of Dynamic Regression Model
By observing the sequence diagram of residual sequence in model one, we deduce preliminarily that the residual sequence in model one fluctuates around 0 randomly, suggesting a stationary sequence from Figure 7 . Thus we conduct ADF unit root test on the residual sequence, and the results are as follows in Table 6 .
According to the result of first order lag in type one testing, we have 97.92%
confidence to consider the residual sequence is stationary with first order autocorrelation.
( )
0.9600006874 ,~0, ;
The above equation suggests that we have 97.92% confidence to consider that there is cointegratioen relationship between ln(gdpsa) and ln(szsa), and hence we construct a dynamic regression model as follows:
ln gdpsa ln szsa ,~0, ; 1 
According to the dynamic regression model, we draw a fitting chart as Figure   8 follows:
The fitting chart above shows that the fitting effect of dynamic regression model is generally satisfying, because the general fitting trend and nominal GDP tend to be in accordance, indicating the stationary long-term cointegration relationship. But the forecast line (in red) has an overall fluctuation, and deviate from the nominal GDP especially during the financial crisis in 2008 which results in the most extreme discrepancy between the two lines.
Granger Causality Test
After cointegration test, we have found that there is a long-term equilibrium between ln(gdpsa) and ln(szsa) (the nominal GDP and Shanghai securities Journal of Service Science and Management composite index after X-11 process). In order to explore causality between the two variables, Granger causality test is performed to examine the causality and the testing result is as follows: Table 7 indicates that the concomitant probability of the first test is 0.026, showing that at confidence level below 95%, it can be concluded that ln(szsa) dose granger cause ln(gdpsa), but not conversely, further indicating that nominal GDP can be interpreted by Shanghai securities composite index to a great degree. The study utilizes OLS to fit the lagged regression model above for multiple lag period, and obtains different fitting forms of lagged regression models. From Table 8 , along with the increased lag orders, the coefficient of determination firstly decreases and then increases, reaching maximum at the 14th order lag, and after 14th order lag the coefficient of determination drops significantly. But the value of AIC and SBC that represent the amount of information is decreasing all the way. Inferring from the maximum coefficient of determination and the minimum information criterion, we consider the regression model of 14th order lag is relatively optimal and the regression model at this point achieves the Optimal fitting degree.
Test on the Primacy of Shanghai
Co-Integration Test and Construction of Dynamic Regression
Model From Figure 9 , we deduce that the residual sequence in regression model of Journal of Service Science and Management 14th order lag resembles the latter part of the residual sequence in Figure 7 above which suggests the sequence is stationary. Then we also perform ADF unit root test on the residual sequence in 14th order lag regression model, and the result is as follows in Table 9 .
According to the result of first order lag in type one testing, we have 96.01%
confidence to consider that the residual sequence is stationary with first order autocorrelation.
( ) 
It means that we have 96.01% confidence to consider that there is a long-term edcointegration relationship between ln(gdpsa) t-14 and ln(szsa) t , and we construct a dynamic regression model as follows: Figure 9 . Sequence diagram of residual sequence in lagged 14 orders regression model. Data source: self processing. 
According to dynamic regression model, we draw a fitting chart as follows: Figure 10 shows that the fitting effect of dynamic regression model of 14th order lag is better than that in the fitting chart in previous section, indicating that the linear correlation between 14th order lag of Shanghai Composite Index and nominal GDP is the highest, and we have 96.01% confidence to consider that there exists a long-term cointegration relationship between them, and such high degree of linear correlation will tend to last stably.
Hence, the research concludes that Shanghai Securities Composite Index has a leading feature over nominal GDP, spanning 3.5 years in China.
Cause Analysis of Empirical Results
The empirical analysis in the previous section shows that firstly there is a long-term co-integration relationship between two variables and the Shanghai Composite Index is the Granger cause for nominal GDP. Secondly the Shanghai Composite Index precedes nominal GDP roughly 3.5 years ahead. What follows in the paper is a cause analysis of the empirical results. 
The Analysis of the Causes of the Long-Term Co-Integration Relationship
The dynamic regression equation shows that in the long term, if Shanghai Securities Composite Index rises 1%, the nominal GDP will follow by a 1.2% rise, First of all, from 1996 to early 2015, China's nominal GDP continues a rising trend, and the upward trend shows strong momentum since optimistic expectations of investors about Chinese macro economy are in accordance, in the long run causing more speculators to exit from the bond market and head for the stock market, and attenuating the overall participation in the bond market. Compared to the liquidity of the bond market, the liquidity of stock market is relatively increased. Therefore, in a long term perspective, stock market liquidity has a stronger leading role than macro economy, thereby the appreciated Shanghai Securities Composite Index has certain precedence over macro economy.
Simultaneously, macro-control policies introduced regularly by Chinese government will also invoke investors' reaction on the stock market in advance of the modification of the macroeconomic data, leading to a result of precedence of Shanghai Securities Composite Index over macro economy. In recent years there have been numerous situations when investors overreact due to their expectation based on the government macro-control. At the end of June 2013, tension of the liquidity in current market led to the pervasive expectation of investors that the central bank would adopt an act of financial rescue. As a result, the stock market fluctuated fiercely, the trading volume amplified and the stock market liquidity was intensified. At last the Macro economic data consequently showed improvement in the third quarter, elucidating that stock market index precedes macro economy. Since November 2014, the two interest rate cuts and two RRR (reserve requirement ratio) cuts all have ensured investors bullish expectation on the stock market and caused the fluctuating of the stock market. The Shanghai Securities Composite Index once reached 4500 points, while the growth of macroeconomic indicators show relatively weakness-a prove that Shanghai Securities Composite Index precedes.
The increased liquidity and the expectation of investors based on monetary policies will directly affect the stock market first and contribute to the above mentioned precedence.
Conclusions
The present paper implements X-11 process to eliminate the seasonal effect from the data of nominal GDP and Shanghai Securities Composite Index from the first season of 1996 to that of 2015, conducts a Co-integration test and Granger causality test on these processed data, and analyzes the precedence of the securities index with the Lagged regression model. Finally, after a detailed analysis of the research results, the following conclusions are made:
1) The nominal GDP and SSE have a long-term co-integration relationship, and the SSE is a Granger cause for nominal GDP.
2) The improvement of stock market system and the steadily increasing proportion of the stock market circulation value in nominal GDP mainly contribute to the long-term co-integration relationship.
3) SSE has precedence over nominal GDP, and the leading time is about 3.5 years.
4) The improvement of long-term stock market circulation and the pre-motion of the investors based on the government's macro-control policy can shed light on the evidence-based precedence.
At the end, there are three suggestions that are provided by our research.
Firstly, National Monetary Authority must make good utilization of macro currency regulation tools to stabilize the proportion of the stock market circulation value in nominal GDP, so that the stock market could promote macro economy growth. Secondly, with the increasingly significant role of China's financial market in development of macro economy, the State Council should establish more favorable market systems conducive to the effectiveness of the financial market to consummate the stock market, and to maintain the long-term co-integration relationship between nominal GDP and Shanghai Securities Composite Index [6] - [12] . Thirdly, Legislature should reinforce the governing of the listed company, quicken trial implementation, consummate listing registration system and stock delisting provision, and promote a steady and healthy development of the stock market [13] .
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